Abstract: This paper examines the impact of capital market integration on higher education and the link to economic growth. The analysis takes into account that participation in higher education is noncompulsory and depends on individual choice. Due to capital-skill complementarity, integration increases (reduces) the incentives to participate in higher education in capital-importing (-exporting) economies, all other things equal. From a national policy point of view, public education expenditure should increase after integration of similar economies in order to attract mobile capital. Using foreign direct investment as a measure of capital flows, we present empirical evidence which largely confirms our main hypothesis: an increase in net capital inflows in response to capital market integration raises participation in higher education. In addition, we show that the adjustment in educational attainment is an empirically relevant channel through which capital inflows foster economic growth. The impact of capital market integration on educational choice and the consequences for economic growth Abstract This paper examines the impact of capital market integration on higher education and the link to economic growth. The analysis takes into account that participation in higher education is non-compulsory and depends on individual choice. Due to capital-skill complementarity, integration increases (reduces) the incentives to participate in higher education in capital-importing (-exporting) economies, all other things equal. From a national policy point of view, public education expenditure should increase after integration of similar economies in order to attract mobile capital. Using foreign direct investment as a measure of capital flows, we present empirical evidence which largely confirms our main hypothesis: an increase in net capital inflows in response to capital market integration raises participation in higher education. In addition, we show that the adjustment in educational attainment is an empirically relevant channel through which capital inflows foster economic growth. This paper examines the impact of capital market integration on higher education and the link to economic growth. The analysis takes into account that participation in higher education is non-compulsory and depends on individual choice. Due to capital-skill complementarity, integration increases (reduces) the incentives to participate in higher education in capital-importing (-exporting) economies, all other things equal. From a national policy point of view, public education expenditure should increase after integration of similar economies in order to attract mobile capital. Using foreign direct investment as a measure of capital flows, we present empirical evidence which largely confirms our main hypothesis: An increase in net capital inflows in response to capital market integration raises participation in higher education. In addition, we show that the adjustment in educational attainment is an empirically relevant channel through which capital inflows foster economic growth.
INTRODUCTION
The formation of human capital and its response to globalisation came up in the international economics debate about a quarter of a century ago. Starting with Findlay and Kierzkowski (1983) , the primary focus at that time was on the link between trade liberalisation and the endogenous supply of skilled labour. 1 With the fast pace of growth of capital flows relative to goods trade in the last two decades (see Markusen, 2002 , for a survey), more recent research strives to understand the interaction between capital market integration (CMI) and human capital formation (see Gradstein and Justman, 1995; Viaene and Zilcha, 2002a,b) . This interaction is also in the center of this paper's interest. In particular, we target our attention towards the integration of real capital markets and its consequences for higher education.
An analysis of the impact of globalisation on higher education should pay attention to two features characterising most countries' education systems: first, whereas basic education is compulsory, the participation in higher education depends on individual choice; second, to a large extent the costs of both basic and higher education are covered by the public sector (OECD, 2006, Tables B3.1 and B3.2b) . With increasingly integrated capital markets, two issues arise. Economic policy is faced with the problem of how public education expenditure should respond to changes in a country's openness. And individuals have to reconsider their decisions upon participation in higher education. It is the purpose of this paper to elaborate on these two types of adjustment to globalisation.
To accomplish this task, we lay out a one-sector small open economy model with three factors of production: physical capital, skilled labour and low-skilled labour. While the country's physical capital supply is exogenous under autarky, it becomes perfectly elastic at the world market interest rate in case of integrated capital markets. The supply of skilled labour depends on two factors: the total number of individuals participating in higher education and the quality of the education system determined by the level of public education expenditure.
A key assumption of our analysis is that physical and human capital are complementary production factors, while low-skilled labour and physical capital are substitutes. 2 Under this 1 More recent contributions on this subject encompass Janeba (2003) and Kreickemeier (2009) . Notable in this respect is also a recent paper by Bougheas and Riezman (2007) , which sheds light on how the distribution of human capital affects the pattern of trade. While skill supply is exogenous in this setting, it is endogenised in a a related study by Bougheas, Kneller and Riezman (2009) which addresses the role of education policy as a determinant of an economy's comparative advantage.
2 See Griliches (1969) for early evidence and Goldin and Katz (1998) , Krusell, Ohanian, Ríos-Rull and Violante (2000) and Duffy, Papageorgiou and Perez-Sebastian (2004) , for more recent support of this assump-capital-skill complementarity, the integration of capital markets alters both the individual incentives to participate in higher education and the level of public education expenditure optimally chosen by policy makers.
We show that capital inflows (outflows), which are triggered by CMI, raise (reduce) attainment in higher education for given public education expenditure. The result typically also holds when we account for welfare-maximising adjustment in public education spending. We provide an empirical assessment of these hypotheses in an econometric modelling approach that follows the causal channels identified in the theoretical analysis as closely as possible. Instrumental variable and system regressions are applied to test for these channels.
The empirical results confirm our theoretical prediction that an increase in net capital inflows stimulates participation in higher schooling.
Although the theoretic model is, for simplicity, static, 3 we also test whether the increased attainment in higher education triggered by higher net capital inflows promotes economic growth. In that regard, the paper offers a contribution to two strands of (empirical) research: the one on the nexus between human capital formation and economic growth (e.g. Glaeser, La Porta, Lopez-de-Silanes and Shleifer, 2004) and the one on the relationship between capital inflows and economic growth (e.g., Borensztein, de Gregorio, and Lee, 1998; Smulders, 2004; Schularik and Steger, 2009) . 4 As mentioned above, this paper is not the first one to address the relationship between CMI and human capital formation. Gradstein and Justman (1995) present a static model where, due to capital-skill complementarity, two countries which compete for international capital funds choose excessive education subsidies. Viaene and Zilcha (2002a) analyze a dynamic setting where economic growth is driven by human capital formation which is fuelled by compulsory, public education. They show that public education spending rises when tion.
3 In the working paper version of this paper (available under http://ftp.iza.org/dp1863.pdf ), we extend our model to a dynamic setting. There we assume that a link exists between the fraction of skilled labour in the economy and its productivity growth rate. However, there are no additional insights besides the result that an (endogenous) increase in net capital inflows triggers economic growth through the proposed channel. We omit the theoretical analysis here for the sake of brevity but test the additional result empirically. 4 Borensztein, de Gregorio, and Lee (1998) find that foreign direct investment stimulates technology transfer and thereby enhances growth, when the human capital level is above some threshold value. Schularick and Steger (2009) provide evidence that inflows of portfolio capital affected physical capital investment and economic growth in the first era of globalisation , but not in modern times. Smulders (2004) theoretically investigates the effect of CMI on growth through research and development investments. He shows that the country which is initially more advanced in terms of total factor productivity typically wins from CMI, whereas the laggard country loses.
capital markets integrate. Viaene and Zilcha (2002b) focus on the role of CMI for the income distribution in a similar context as in Viaene and Zilcha (2002a) , allowing for skill differences in addition. In contrast to these contributions, we aim to examine the impact of CMI on individual choices to invest in education, also for given public policy. We have in mind higher secondary or tertiary education, which is non-compulsory. Moreover, we provide also an empirical assessment of the theoretical hypotheses, which suggests that higher net capital inflows lead to increased participation in higher education and thereby to higher economic growth.
The remainder of the paper is organised as follows. Section 2 presents the basic (static) model. Section 3 determines the equilibrium in a closed as well as a small open economy.
Section 4 studies the impact of capital market integration on the incentives to participate in higher education for given public education spending and Section 5 examines optimal education policy. Section 6 presents empirical evidence on the main hypotheses derived from the theoretical analysis and, in addition, shows to what extent increased attainment in higher education triggered by higher net capital inflows promotes economic growth. The last section briefly summarises the main findings.
THE BASIC MODEL
Consider a static economy with a single homogeneous consumption good (the numéraire good) supplied under perfect competition. Output is produced according to the following constant-returns to scale technology:
where total factor productivity (TFP) > 0 indicates the technological state of the economy, is physical capital input and and are efficiency units of skilled and low-skilled labour, respectively. Note that (1) implies that physical capital and skilled labour are technological complements, in contrast to capital and low-skilled labour. 5
There are two classes of individuals. Capitalists simply maximise their income by choosing the optimal allocation for their capital endowment. They do not work. In addition, there is a unit mass of workers, indexed ∈ [0, 1], who don't own capital. They choose whether or not to acquire higher education. Preferences of worker are represented by the utility function
where ( ) is 's consumption level, ( ) = 1 if remains low-skilled and ( ) = 1 − ( ) if is skilled. ( ) may be interpreted as effort cost of acquiring education in terms of foregone leisure, ( ). Assuming that effort costs are individual-specific captures the idea that workers differ in their learning abilities. For simplicity, suppose is uniformly distributed on the unit interval.
The skill endowment of an educated worker positively depends on public education spending. 6 More precisely, let be the level of public education expenditure and denote the mass Education is financed by a proportional tax on wage income, with tax rate ∈ (0, 1).
Public education expenditure is given by
where and denote the wage rate per efficiency unit of skilled and low-skilled labour, 6 In most advanced countries, the bulk of higher education is indeed financed by the public sector. In 2005, the average share of public expenditure for tertiary education within the OECD and the EU19 was 73.1 and 82.5 per cent, respectively (OECD, 2008, Tab. B3.2b) . 7 We could more generally assume that an educated worker obtains skill level
. This education technology would allow for the two extreme cases of education being a pure public good ( = 0) or fully rival ( = 1). Moreover, < 1 implies that the marginal productivity of public education spending, , is decreasing. We checked that, qualitatively, our results on educational attainment remain unaffected when allowing for < 1 and < 1. For expositional reasons, we focus on the case where public education is a fully rival good and the marginal productivity of is constant. We have also checked that the results of our analysis do not hinge upon the assumption of uniformly distributed effort costs.
5
respectively.
EQUILIBRIUM ANALYSIS
Consumption (= disposable income) of worker is determined by
Denote the relative wage rate (per efficiency unit) of skilled to low-skilled labour by = / . According to (2) and (4), an individual becomes skilled if and only if
i.e., if the effort cost of education is below some threshold ability level,ˆ . As is uniformly distributed on [0, 1], this implies that the share of skilled workers, , is given by =ˆ ( , , ).
Using this in (5), we obtain the relationship
According to (4) and (6), relative disposable income, which can be interpreted as a measure for the dispersion of labour earnings, is given by / = 1/(1 − ). Hence, any increase in the share of skilled workers is associated with higher inequality of labour earnings. This is an implication of the fact that the marginal entrant into the higher education system has effort costˆ = . Thus, if more individuals choose higher education, the compensation for becoming skilled must have increased. 8
Denoting the rental rate of capital by , it follows from (1) that demand for the three production factors is given by
respectively. Using = and = 1 − , equs. (8) and (9) imply
After substitution of (6) for in (10) the following relationship between capital stock, , and the share of skilled workers, , is obtained:
Equation (11) determines as an increasing function of capital stock ; we write = ( ). 9
This relationship reflects the capital-skill complementarity embodied in (1): If increases, the relative marginal productivity of skilled labour increases as well (see equ. (10)); hence, there is a higher incentive to acquire education. 10 In the autarky case, =¯ is exogenous and the share of skilled workers (denoted ) is given by = (¯ ). Moreover, with = and =¯ , condition (7) implies that the interest rate, , is given by the function
The autarky interest rate, , increases in public education expenditure, , because each skilled worker becomes more productive when is raised. This again reflects the capitalskill complementarity. Moreover, not surprisingly, is increasing in TFP, , and, due to decreasing marginal productivity of capital, decreasing in¯ .
In a small open economy, the consumption good is tradable, capital is mobile and labour is immobile. In this case, the capital stock, , is endogenously determined while the capital cost¯ is exogenously determined at the world market. Using = in (7), we obtain = , where
Thus, is increasing in TFP, , and public education expenditure, , whereas it is decreasing in the international capital cost,¯ . The share of skilled workers in a small open 9 ( ) exists and is unique, as the left-hand side of (11) is positive for = 0, negative for = 1 and strictly decreasing in .
10 The capital-skill complementarity − modelled by the nested structure of (1) economy is given by (
CAPITAL MARKET INTEGRATION AND EDUCATIONAL CHOICE WHEN EDCATION POLICY IS EXOGENOUS
According to equ. (11), > (=, <) if > (=, <)¯ , which is equivalent tō
. Due to capital-skill complementarity, the share of skilled workers under openness is higher than under autarky if and only if additional foreign capital can be attracted. This is the case if the international capital cost,¯ , is lower than the domestic autarky interest rate . We therefore have the following impact of CMI (i.e., of a switch from autarky to capital mobility) on educational choice.
Proposition 1 Capital market integration raises (does not affect, reduces) the share of skilled workers if¯ < (¯ =, > , respectively).
Proof. Analysis in the text.
Both a higher total factor productivity and higher public education expenditure increase the marginal product of capital, according to (7), and thus the autarky interest rate , according to (12) . If the international capital cost is below the autarky interest rate (i.e., if and are sufficiently high), CMI leads to capital inflows and thereby raises the relative productivity of skilled labour, according to (10). This enhances the incentives to acquire higher education. In contrast, if educational spending or TFP is comparably low, skill formation may be reduced by opening up to international capital markets, even if the domestic capital stock is low. The mechanism for this result is consistent with the fact that capital does not necessarily flow from advanced to less developed countries (e.g., Lucas, 1990) , as less developed economies are typically not only characterised by a low physical capital stock but also by a low human capital stock and low productivity. Thus, there may be an outflow of capital from these countries after integration. Our analysis suggests that this triggers an adverse effect on skill formation. 11
11 In view of / = 1/(1 − ), Proposition 1 further implies that CMI increases (reduces) the inequality of labour earnings, if it leads to an inflow (outflow) of mobile capital. This result is in line with the finding by Viaene and Zilcha (2002b, p. 319 ) that differences of labour earnings are reduced in the capital exporting country. Furthermore, a positive relationship between capital inflows and the inequality in labour earnings is consistent with the US experience in the 1980s, where a surge in net inflows of foreign direct investment was accompanied by a substantial increase in the skill premium. And the net outflow of foreign investment may contribute to explaining the slowdown in the increase of relative US wages in the 1990s.
In the open economy, domestic capital input has to be financed at the cost required by the international capital market,¯ . The following proposition shows how variations in international capital cost affect participation in higher education when the economy has opened up. Moreover, the proposition shows that opening up to the international capital market has consequences for the impact of education spending and factor productivity on skill formation.
Proposition 2
rises if international capital cost (¯ ) decline. Moreover, an increase in public education expenditure ( ) or in TFP ( ) has no effect on , but raises .
Proof. Use (11) Under autarky, higher public spending on education, , has two counteracting effects on education decisions. On the one hand, it raises efficiency units per skilled worker and thereby increases the incentives to acquire education, all other things equal. On the other hand, however, the relative wage rate declines for given educational choice, according to (10).
This second effect exactly offsets the first one. Thus, educational decisions in autarky do not depend on . 12 In an open economy, there is an additional effect. An increase in , by raising aggregate skill level , attracts capital to the economy. This raises the productivity of skilled labour and its relative wage so that the incentives to become skilled are higher than under autarky. It is this latter effect through changes in the international allocation of capital, which leads to a positive impact of higher public education spending on the incentive to participate in higher education in the open economy.
The comparative-static results in this section point to an important policy issue. Suppose an economy chooses an "optimal" education spending level (according to some objective function) in autarky, . How should the economy adjust public education expenditure 12 This outcome is a consequence of the specific form of the nested production technology in (1). With a Cobb-Douglas structure, demand for skilled relative to unskilled labour, = / , is proportional to 1/ , according to (8) and (9). By virtue of (6), this implies that becomes independent of = . Under a more flexible nested CES-technology of the form = [ [
, with ≤ 1, demand for skilled relative to unskilled labour would be no longer proportional to 1/ , whenever ∕ = 0, and would positively (negatively) depend if > (<)0. (A formal proof of this argument is provided in a supplement, which is available from the authors upon request.) However, being interested in the differential impact of under autarky and under mobile capital, the assumption of a Cobb-Douglas technology ( → 0) is particularly attractive, because it allows us to illustrate in the simplest possible way how changes in affect participation rate through adjustments in the international capital allocation.
to CMI? Moreover, will the share of skilled workers increase or decrease under optimal policy adjustment when capital becomes internationally mobile? Giving an answer to these questions is the purpose of the following section.
OPTIMAL EDUCATION POLICY
To characterise the optimal education policy, conditional on the capital market regime (open or closed), we first have to specify the policy objective. We employ a Rawlsian welfare function. That is, education policy is optimal when utility of the low-skilled, ln , is maximised. 13 Using (3), the net wage of the low-skilled, = (1 − ) , can be written as = − /( + ). After substituting = , (6), (9) and = 1 − and rearranging terms, the expression for reads
Optimal education spending under autarky, denoted by , is given by = arg max ≥0
( , (¯ ), ). There exists an interior and unique solution for , according to (14) and
Under openness, = ( , ( ,¯ , ) , ) ≡˜ ( ,¯ , ). Welfare˜ ( ,¯ , ) may be ever increasing in public education expenditure , due to the positive interaction between and capital inflow in an open economy. That is, there may be no interior solution for the optimal policy problem. However, the following can be shown.
≡ˆ ,˜ ( ,¯ , ) has an interior and unique maximum.
Proof. Available from the authors upon request.
Proposition 1 has shown how the impact of CMI on the share of skilled labour, , depends on the pattern of capital flows for given public education expenditure, . We now turn to the question how changes after CMI when public education expenditure is adjusted optimally to ≡ arg max ≥0˜ ( ,¯ , ). That is, we compare the share of skilled labour * ≡ ( ,¯ , ) with the pre-integration level, = (¯ ). Moreover, we explore in which direction optimal adjustment of public education expenditure tends to go when we start from , the optimal education policy under autarky. That is, we analyze whether
To investigate how optimal policy setting influences the adjustment of educational choice to CMI, we first consider the case in which the cost of capital to be paid in the integrated capital market equals the autarky interest rate. That is,¯ = ( ,¯ , ), and consequently, = and = .
The following proposition can be derived.
Even if education spending was at its optimal level under autarky and the return to capital before integration was at the level required by the world market, there is an incentive for -maximising governments to adjust their education policies. By raising public education spending above the autarky level ( > ), the economy can attract foreign capital (as = ), which in turn enhances incentives to acquire education (recall ′ ( ) > 0).
In sum, the share of skilled labour increases under optimal policy adjustment, i.e., * > .
To see how the results in Proposition 3 have to be modified if the autarky interest rate differs from the capital cost in the world market ( ∕ =¯ ), we need to understand how and * are affected by changes in¯ . impact of CMI on the optimal level of public education expenditures is in general ambiguous, the following consequences for the share of skilled workers can be derived.
From Proposition 1, we know that¯ < triggers capital inflows after CMI, thereby providing additional incentives for higher education if public education spending is held constant. According to Proposition 4, this result also holds when the education policy is optimally adjusted. Hence, even if education spending declines, the finding that CMI induces an increase in higher education extends to the case of endogenous education policy. In contrast, if¯ > , CMI leads to capital outflows and thereby reduces the incentive for higher education if is held constant at its autarky level. In this case, even if increases, the adjustment of public education spending is not necessarily strong enough to offset this negative effect on the demand for education. As a result, may or may not remain below its autarky level.
EMPIRICAL ANALYSIS a. Testable Hypotheses and Identification
The theoretical analysis suggests a set of testable hypotheses that can be summarised in the following way:
(1) Net capital inflows (outflows) induce an increase (a decline) in participation rates for higher education (Proposition 1). In the empirical implementation, we employ logarithm of inflows minus logarithm of outflows as a measure of net capital flows. This variable is used as one determinant to explain participation in higher schooling. Under the null hypothesis, net capital inflows exhibit a non-positive impact on higher 12 schooling. The corresponding alternative hypothesis is referred to as 1 .
(2) A reduction in investment barriers (leading to lower capital cost) and an increase in public education expenditure stimulate participation in higher education through higher net capital inflows (Proposition 2). Moreover, changes in investment barriers may induce adjustments of public education expenditure with feedback effects on educational choice (Propositions 3 and 4). We refer to this hypothesis as 1 . Under the corresponding null hypothesis, a reduction in investment barriers and an increase in (endogenous) public education expenditure exhibit a non-positive impact on a country's higher schooling through net capital inflows.
We also test whether CMI is relevant for economic growth through the often hypothesised nexus between the average education level in the economy and income growth. We thus form the following hypothesis:
(3) Net capital inflows induce an increase in the growth of GDP per worker through their positive effect on participation in higher education. We will test the corresponding null hypothesis of a non-positive impact of endogenous higher schooling on the growth of GDP per worker against its alternative hypothesis 1 .
For empirical inference, we first specify the average annual change of a country's higher schooling as a function of net capital inflows, treating the latter variable as endogenous as suggested by the theoretical model ( 1 and 1 ). We think of capital flows as ones of production capital and therefore use flows of direct foreign investment rather than portfolio investment. We also account for a possible endogeneity of public education expenditure.
Finally, we run regressions of growth in GDP per worker on the change in higher schooling
( 1 ). There, we treat the change in higher schooling as well as changes in net capital inflows and public education expenditure as endogenous, using 1 and 1 as a guideline to formulate a proper econometric specification.
Two strategies are available to avoid an endogeneity bias of determinants of participation in higher education and economic growth. One is to search for one creative instrument for each endogenous variable in the model that is not directly related to outcome according to economic theory and plausible reasoning (see Acemoglu, Johnson, and Robinson, 2001 , for an example). However, in empirical macroeconomics it is rarely the case that such an instrument is available and even if economists agree on the suitability of an available instrument, a drawback of this approach is that inference about the statistical appropriateness is not feasible in a just-identified framework. An alternative approach is to use more than one instrument per endogenous variable and examine their relevance with statistical tests (see Sargan, 1983 ).
Since widely accepted creative instruments are not available in our context, we have to rely on the second strategy and hence choose a set of instruments which seems suitable from the perspective of our theoretical model and adequate according to overidentification tests.
b. Data
In our empirical analysis, we rely on cross-sectional data for 79 countries as listed in the Appendix. Since it is our purpose to estimate growth models that allow for conditional convergence, we distinguish between two types of control variables: variables capturing (average annual) change for the period 1960-2000 and ones representing initial levels. In the following, we briefly describe the variables of interest and the corresponding data sources. An overview of the associated descriptive statistics is given in the Appendix.
Regarding the schooling variables, we rely on data that are provided by Barro and Lee (2000) . Specifically, we use the years of post-secondary education in the total population as a measure of higher schooling. 14 From the Penn World Table, we use data on the initial level and average annual growth of real GDP per worker (US dollars in 1996 constant prices, chain series), the initial level and average annual growth of the number of workers and the initial level of real domestic investment (US dollars in 1996 constant prices, chain series) per worker as a proxy for capital stocks. 15 Data on the level and the change in the share of public education spending are taken from the World Bank's World Development Indicators.
To construct the net capital flow variable, we use information on average annual changes in outward and inward foreign direct investment from UNCTAD's World Investment Report 14 Alternative measures would be enrollment rates in higher education or the share of population which completed higher education. According to the theoretical model, both measures are the same. In reality however, they may differ and time spent in the education system matters for skill acquisition. Therefore, we think that years of higher schooling are an adequate measure for participation in higher education. In any case, we show in a sensitivity analysis that our results are qualitatively insensitive to the choice of alternative measures of higher schooling.
15 With a chain series approach, the base year changes periodically. This avoids the potential bias of real growth figures associated with fixed-weighted approaches and a constant base year such as with the Laspeyres or the Paasche index formulas. This bias can be substantial with growth rates that are computed over long time spans. Table 2 summarises our findings with respect to the first and the second alternative hypothesis: the positive impact of an increase in net capital inflows on higher schooling ( 1 ) and the positive impact of a reduction in investment barriers and (endogenous) public education spending ( 1 ) on higher schooling through an increase in net capital inflows.
<Table 2>
In the table, we summarise the results from five alternative regressions. Model (1) provides a baseline specification to assess the impact of net capital inflows on higher schooling. To cope with the endogeneity of capital flows, we employ a two-stage least-squares (IV-2SLS) estimator, using the following identifying instruments: initial level and change in primary schooling, the initial level in higher schooling, the initial level of net capital inflows, the change in public education expenditure and the reduction in investment barriers. Furthermore, we include the following set of control variables to determine higher schooling in the secondstage model: the change in the number of workers (to account for potential country size effects), the initial levels of public education expenditure, GDP per worker and the number of workers. Using this specification, we find a significant positive effect of the change in net capital inflows on higher schooling. The diagnostic tests suggest that net capital inflows indeed are endogenous and that the chosen instruments are relevant. However, the significant overidentification test indicates that some of the instruments might have an impact on their own in the second-stage model. Therefore, we run a different specification in Model (2), where the change in public education expenditure appears in the second stage rather than being used as an identifying instrument of net capital inflows. The estimation results lend support to a positive impact of public education expenditure on participation in higher schooling. 17 In Model (2), the impact of net capital inflows on participation in higher schooling is even stronger than in Model (1). And the model diagnostics clearly support this specification against the previous one (see the insignificant overidentification test). As compared to Model (2), Model (3) extends the set of explanatory variables in stage two in order to see whether the reduction in investment barriers has an additional direct impact on participation in higher schooling. While the diagnostic tests support this model as well as Model (2), it turns out that a reduction in investment barriers explains net capital inflows but does not contribute significantly to explaining the variation in the change in higher schooling. Implicitly, this indicates that there is no additional impact of investment liberalisation through national capital accumulation.
While Models (1)-(3) treat the change in public education expenditure as exogenous, the theoretical model points to its possible endogeneity. Therefore, we employ two further specifications. Model (4) is similar to Model (1) but omits the change in public education expenditure as an instrument of the change in net capital inflows. This can be viewed as a reduced form strategy. Again, Model (4) is supported by the diagnostic tests, and the change in net capital inflows affects participation in higher schooling in a significantly positive way. As an alternative, Model (5) assesses the impact of a change in endogenous public education expenditure on the change in higher education. There, we explain public education expenditure in the first stage and replace the structural form of the change in net capital inflows by a reduced form, involving the reduction in investment barriers in the second stage. 18 Under this specification, both the change in public education expenditure and the reduction in investment barriers enter significantly. However, Model (5) is rejected by the significant overidentification test. In view of the theoretical hypotheses, we refer to Model 17 Note that this result cannot be explained by the theoretical model introduced in Section 2. However, as discussed in Footnote 12, a positive direct impact of an increase in public education expenditure on participation in higher schooling could arise with a more flexible nested CES production technology.
18 With the instruments at hand, it is not feasible to estimate IV-2SLS models where the change of both net capital inflows and public education expenditure are simultaneously treated as endogenous in a structural way.
(4) as the preferred one in the subsequent analysis. Using the parameters of Model (4) and the information provided in the descriptive statistics of Table 6 , net capital inflows induce an impact on participation in higher schooling of 0.0006 × 2.0582 = 0.0012 and, therefore, explain about 15 per cent of the average annual change in higher schooling (which is 0.0083).
(ii) Economic Growth Table 3 assesses the question of how net capital inflows affect growth of real GDP per worker through a change in endogenous higher schooling ( 1 ). In the treatment of endogenous higher schooling, we account for 1 and 1 as supported by the results in Table 2 . According to 1 , higher schooling depends on net capital inflows which in turn depend on investment barriers and endogenous public education expenditure, according to 1 . We run four different regressions referred to as Models (6)-(9). In all specifications, in addition to the change in endogenous higher schooling, we include the change in the number of workers and initial levels of real capital stock of workers and real GDP per worker as determinants of the growth in real GDP per worker. 19 <Table 3>
To cope with the endogeneity of the higher schooling variable, we employ an instrumental variable two-stage least-squares (IV-2SLS) estimator in Model (6) and a three-stage least squares system (SYS-3SLS) estimator in Models (7)-(9). 20 In the IV-2SLS regression, we apply a reduced form approach with respect to endogenous net capital inflows and endogenous 19 In a robustness analysis, we have included the initial level of higher schooling as a separate control variable in the growth of GDP per worker regressions. However, a significant additional effect of this variable could not be identified, when controlling for the changes in higher schooling years and the number of workers as well as the initial levels of the capital stock per worker and the real GDP per worker. Therefore, we have excluded this variable in the models summarised in Table 3 . It is also notable that in Model (6) the initial level of primary schooling is used as an instrument for explaining the changes in higher schooling and thus affects growth indirectly.
20 A SYS-3SLS approach allows us to explain the endogenous variables by different sets of explanatory variables. Hence, with SYS-3SLS we can account for the economic mechanisms identified in the theoretical model more adequately. For instance, we can exclude direct determinants of the growth in real GDP per worker equation from the growth in higher schooling equation, if they are irrelevant in the latter equation. Furthermore, we can allow endogenous variables to exert an impact on each other in a way that lies beyond the possibilities of IV-2SLS. SYS-3SLS is efficient and, in small samples, it can obtain parameter estimates that are (slightly) different from their IV-2SLS counterparts. The precision of the estimates is improved in terms of the root mean squared error in each equation (e.g., that one for the growth in GDP per worker). Note that the 2 -values of IV-2SLS and SYS-3SLS are difficult to compare. Therefore, the respective values are not displayed in Table 3 . What matters is the comparison of standardised statistics such as the relevance of identifying variables. Also, standardised estimates such as the root mean squared errors of the equations are comparable across specifications. These are reported in the table.
public education expenditure. The determinants of the latter two variables are used as instruments in the higher schooling first-stage regression. In particular, the reduction in investment barriers is included to account for 1 . The change in public education expenditure is not used as an identifying instrument, because of its endogeneity (see Model (4) in Table   2 ). Details on the first-stage specification are summarised in the footnote at the bottom of Table 3 .
In SYS-3SLS regression Models (7)- (9), we do not run the full system of structural equations. Treating the growth rate of GDP per worker, higher schooling, public education expenditure and net capital inflows jointly as endogenous in a system of equations and accounting for their interdependence exceeds the possibilities in our data-set. To overcome this problem, we replace one of the endogenous variables by its reduced form. Accordingly, the results of Models (7)- (9) are based on a system of three rather than four equations (see the table for details). In all SYS-3SLS models, we treat the growth rate of GDP per worker and that of higher schooling years as two structural equations. Model (7) additionally specifies the change in net capital inflows in a structural way. The model accounts for the dependence of higher schooling on net capital flows which in turn depend on investment barriers.
Endogenous adjustments in public education expenditure are employed in a reduced form.
In comparison to this, Model (8) uses a reduced form for net capital flows and introduces a separate equation for the change in public education expenditure, instead. In particular, we account for the possibility that public education expenditure is adjusted in response to changes in investment barriers. Changes in public education expenditure are allowed to affect growth directly or through changes in the higher schooling variable. 21 Model (9) is similar to Model (7), but additionally accounts for the total years of schooling in the population to see whether higher schooling exerts an impact on economic growth beyond education as such.
The estimation results reported in Table 3 draw a very robust picture. In all specifications, the growth in GDP per worker is significantly positively affected by the growth in higher schooling years. The treatment of higher schooling as an endogenous variable and the underlying choice of instruments is justified from an econometric point of view. In particular, the Hausman-Wu test in Model (6) indicates that the average annual change in higher schooling should not be treated as exogenous, given the chosen specification (the corresponding test statistic is significant at 1 per cent). The instruments are relevant and adequate in the first-stage of Model (6). They pass the Hansen -test on over-identifying restrictions, indicating that the instruments need not be included in the second-stage model. Similarly, the explanatory variables are highly relevant in all equations of the SYS-3SLS models. 22 Furthermore, as expected from the large body of research on Barro-type convergence regressions, we identify a significant negative impact of initial real GDP per worker on its growth (see Barro and Sala-i-Martin, 1995 , for an overview). The initial level of capital stock per capita is positively related to growth in GDP per worker. The average annual change in the number of workers exhibits a negative impact which is insignificant in all models except of (8). According to Model (8), there is a direct impact of public education expenditure on the growth in GDP per worker, in addition to the effects on participation in higher schooling.
This lends support to findings by Kneller, Bleaney and Gemmel (1999) that higher productive expenditures (which include education spending as an important factor) promote economic growth. Finally, the results for Model (9) indicate that an overall improvement in education is a stimulus for the growth in GDP per worker. However, the results also make clear that an increase in higher schooling years exhibits an additional positive impact.
d. Sensitivity Analysis
Our results on (i) the impact of net capital inflows on participation in higher schooling and (ii) the impact of the latter on the growth in real GDP per worker are very robust with respect to the use of alternative schooling measures. This conclusion is based on the results summarised in Tables 4 and 5 . Whereas the results in Table 4 should be compared to Model (4) in Table 2 , those in Table 5 refer to the ones of Model (7) in Table 3 . Hence, all of the results in Table 4 are based in IV-2SLS and those in Table 5 are based on SYS-3SLS estimation.
<Tables 4 and 5>
In Models (4.1) and (7.1), we use higher schooling years of males rather than that of the total population, being identical to Models (4) and (7) in all other respects. This is to account for the fact that labour market participation of females varies considerably across different societies. The results are very similar to those of the baseline models. In Models (4.2) and (7.2), the secondary (rather than post-secondary) years of schooling serve as a higher schooling measure. Again, the results are quite similar to those of our baseline regressions, with the main difference that the coefficient of the net capital inflow variable is insignificant in Model (4.2). 23 Finally, in Models (4.3) and (7.3) we rely on the percentage of higher schooling attained (i.e., the share of population that has acquired higher education) rather than the years of higher schooling. Since the units of measurement are different as compared to the originally employed higher schooling variable, the magnitude of the coefficients is not directly comparable to Models (4) and (7), respectively. However, the results are qualitatively similar to the original ones. Overall, our finding of a (significantly) positive impact of (endogenous) net capital inflows on participation in higher schooling and of (endogenous) higher schooling on the growth in GDP per worker are robust with respect to the choice of the schooling measure employed.
In a further sensitivity analysis, we ran Models (4) and (7) on two time sub-samples of our data : 1960-1985 and 1985-2000 . The results are qualitatively robust, with the effects of interest − the impact of net capital inflows on participation in higher education and the impact of participation in higher education on growth − being stronger in the later period.
In a final experiment, we checked for the sensitivity of the results with respect to using an alternative measure of investment liberalisation: the change in the number of bilateral investment treaties ratified over the sample period as notified to UNCTAD instead of the change in the BERI investment barrier index. When employing this alternative measure of CMI as an instrument in Model (4), we obtain a parameter estimate for the change in net capital inflows of 1.7135 (as compared to 2.0582 in Table 2 ), which is significant at ten per cent. Moreover, using this instrument in Model (7) leads to a parameter estimate for higher schooling years of 3.3085 (as compared to 4.3774 in Table 3 ), which is significant at one per
CONCLUSION
This research has been motivated by the surge in international capital flows in the last decades, the apparent complementarity between skilled labour and physical capital in the production process, and the evidence on human capital as an engine of economic growth.
We have presented theory and empirics on the impact of capital market integration on participation in higher education as well as evidence on the consequences for economic growth.
In particular, we have set up a simple small economy model to show that integration leads to an increase in the share of high-skilled labour in capital-importing economies, whereas the opposite occurs, if capital market integration leads to capital outflows. a Using the variable labelled "HYR" in the Barro and Lee (2000) dataset. All models use the following set of identifying instruments: both initial level of and change in primary schooling, initial level of higher schooling, initial level of net capital inflows. Reported standard errors (in parentheses) are robust to heteroskedasticity. ***, **, * indicates that coefficients are significant at 1 percent, 5 percent, and 10 percent, respectively. Using the change in secondary schooling years ("SYR" in Barro and Lee, 2000) .
c Using the change in percentage of higher schooling attained ("LH" in Barro and Lee, 2000) . a Using the change in higher schooling of males ("HYRM" in Barro and Lee, 2000) .
In this table, we estimate the same specifications as in Model (4) in Table 2 , but using other schooling variables, instead. Reported standard errors (in parentheses) are robust to heteroskedasticity. ***, **, * indicates that coefficients are significant at 1 percent, 5 percent, and 10 percent, respectively.
Explanatory variables
Change variables (average annual change) In this table, we estimate the same specifications as in Model (7) in Table 3 , but using other schooling variables, instead. Reported standard errors (in parentheses)
are robust to heteroskedasticity. ***, **, * indicates that coefficients are significant at 1 percent, 5 percent, and 10 percent, respectively.
c Using the change in percentage of higher schooling attained ("LH" in Barro and Lee, 2000) .
b Using the change in secondary schooling years ("SYR" in Barro and Lee, 2000) .
Dependent variable is average annual change in ln real GDP per worker (1996; chain series) (7.1) a (7.2) b (7.3) c a Using the change in higher schooling of males ("HYRM" in Barro and Lee, 2000 Initial level of average years of higher schooling attained ("LH" in Barro and Lee, 2000) 2.6035 3.8748 0 20 
